Alpha-l-antitrypsin (AAT) is the principal serum antiprotease and is mainly synthesised in the liver.' There are at least 30 alleles for its gene,1 and there is extensive evidence that some phenotypes are associated with certain diseases, including emphysema,2 cirrhosis,34 and neonatal hepatitis.2 Such phenotypes usually result in low serum concentrations of detectable AAT, and, therefore, the term AAT deficiency (AAD) is used to describe them. The most common phenotype is designated PiM (Protease inhibitor M) and the most common allele associated with deficiency is Z.
Identifying this deficiency is important, partly as it is an inherited condition and partly as it must be differentiated from other diseases which cause similar changes to the tissue. Unfortunately, the diagnosis of the heterozygous state cannot be reliably made by measuring serum concentrations: AAT is an acute phase reactant and concentrations in such genetically deficient people can be raised into the normal range.35 Phenotyping entails the use of techniques that are unavailable in most diagnostic laboratories, and, therefore, an easy and reliable method of detecting disease related phenotypes is required.
Early reports suggested that a characteristic histological feature of patients with AAT deficiency was PAS positive and diastase resistant (PAS-D) granules within the cytoplasm of periportal hepatocytes,2 which also reacted immunohistoAccepted for publication 17 (Fig. 5) .
Although, in general, the distribution between patterns was clear, occasionally, that between the third and fourth patterns of staining was blurred. In addition, when only few hepatocytes stained, which happened rarely, the distinction between periportal and panlobular coarse staining was difficult to make. obstruction, which nearly all the cases showed (20 of 22) . Ten of 185 cases showed periportal AAT granules (apparently typical of AAT deficiency), four of which were cirrhotic, the other diagnoses being metastatic carcinoma, large duct obstruction, fatty liver, and normality. Table 2 shows the mean serum AAT concentrations compared with the immunohistological pattern for the 66 cases in which serum was available for quantification. Although there was a considerable overlap in the serum concentrations of AAT in all groups, those patients with panlobular positivity had the highest values. The patients with periportal granules had the lowest values, which was consistent with AAT deficiency. Two of these patients, however, had high values and this raised the mean concentration into the normal range.
Of the 41 sera phenotyped, four were either homozygous or heterozygous for the Z gene (Table  3) . Two of these showed the periportal granular pattern typical of AAT deficiency, but two showed the panlobular diffuse pattern. (The serum concentrations of the panlobular pattern were 242 and 253 mg/dl). By contrast, the two cases with periportal granules were phenotyped as PiM (serum concentrations 270 and 274 mg/dl, respectively).
Discussion
This study aimed to assess the usefulness (for diagnosing AAT deficiency) of a routine immunohistological screen of liver biopsies for the presence of periportal AAT granules. We found that about half of the livers examined contained detectable AAT. There were three different patterns, however, panlobular diffuse, panlobular coarse, and periportal granules.
Most cases showed one or other of the first two patterns. These patterns were not associated with any particular AAT phenotype, but they were strongly associated with large duct obstruction. As AAT is present in bile"2 this may reflect obstruction of an excretion route. Interestingly, however, other cases showing cholestasis-primary biliary cirrhosis for example-did not show this preponderance of panlobular staining.
On assessment of the morphological similarities and the serum AAT concentrations, the panlobular diffuse and coarse patterns probably represented variants of the same process, the coarse pattern being the-more severe. These panlobular patterns may also reflect increased AAT synthesis as part of an acute phase reaction as, although not statistically significant, there was a higher mean serum AAT value in these two groups compared with the cases in which hepatocytes were negative. Although this panlobular is** iz#.,* group.bmj.com on July 6, 2017 -Published by http://jcp.bmj.com/ Downloaded from Routine immunohistological screen for the liver 
